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Abstract of JP200428201 7 
<P>PROBLEM TO BE SOLVED: To provide a 



positioning system for a lithographic projector in 
which accuracy of alignment and/or hardness is 
improved. <P>SOLUTION: The positioning 
system for a lithographic apparatus has a 
positioning radiation source 1, a detection system 
that has a first detector channel and a second 
detector channel, and a position determining unit 
in communication with the detection system. The 
position determining unit processes information 
from the first and second detector channels in 
combination, to determine a position of a 
positioning mark on a first object relative to a 
reference position on a second object based on 
the combined information. <P>COPYRIGHT: (C) 
2005,JPO&NCIPI 
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SStBfflr-^ • -t-y Mc*r*<. |f$3i 5 2fcB«3;fcfcy V^77 < tSS&gg. 
[ISM55] 

*tf, m$gi 5 3t:iB»s<i*uy^97-fjsai«6i. 
[n*ai56] 

fflBfia^J-- -y hi\ m2Mxm±X'ffi£Ztit:T7'( ^ y hffi^&OtWRfc* 
tiZ t iz i 0 , frlET 7-f ^ y MfrFfcifcig** J: 3 fc}M$*rC^I>lii:&iB 1 4 4 tIE 
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l mSi^^>^ i ******** o • «»2*a«f **iww2* 
"Saw* y h*smm*. % i «tiw««MMW*i^#r*««a 

1 5 s fciaa* vv?yy< mm.. 
mm*** * iww 1 4 4 ke»s u v 7 < 

4 4 tiKasnfc y 7^57 -f s»sh. 
•E**-y» h • b*>. inem b<j 

7<«£K. 

m«affl#«Mtt*J: warn** 1 ?*** vm*-*-** 

g 1 6 2 ecus**: y < sa^s. 

1 6 2 iceasfifc 'J v 7 -f isa&asa. 

[ S?-V-y b • MWW-?«IIBHH» b^ |iIiaDlfecO«tii»7; 
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[11*^170] 

^JT^*"** 1 4 4 7KEB4,i *' j 

^^^^ **>W6fc»Ja:**ffi*tM^$^ T 
[i»*JSl72] 

; ■ BW ^-^ 1 n=wu mam!; ££££ 

!?^fr y ' y h ' i?^n:*««?:M mfc»or Ufa**- * 

EttfWFT*9, WB*2*~>S h*W2H*f*Pr*x 

181*5179 J 
[it*W80] 
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^mmm^^r^comm i ataaifrMM l«es& i Maw * y 

y hSwit-AtWBt* £ i fc*M!U mm 1 £ J^tt^Mfn^lIltfrt'- 
[ff$ffll84] 

T7-^^ybSt8t»fc. 

h * men Mmw^M^******** 

SSi'XtA. 
[ffjj<JJ185] 

MGfli i wm+* ***** i m*mzmir* o . mism 2 * 
)\,m2it#*mm?f-* ******** 1 s a lararafifciw^*?*. 

*£fcfc± 9. miBmifc<t^2^'otHlifr^^^*^^B 1 iie«^^® a " ri>J: 

0 «««snfcii*JB 1 8 5 fceasfifctta^r a. 

miem 1 umsh-* *;wras 1 **** 0 . tines 2 fcajs** *;wrars 2 * 
filers * y MaMMW, * 1 MTiwa^tii^*^^*^*"** 

1 8 4 fclBttSfLfctHii'^T A . 

m-rm-m 1 s 9 fcieKSftfcitsi^TA. 
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[fl*Jll92] 

»2*a*fcW6||«JBi84fcE«$iifc|H|^^ A 
Iiffl93] 

111*31195] 
[|»*JS196] 

off ?» ftT -^«««*2^-^v mmmvmsm? 

k 21 : . B ' Js i mi h * ^v«ftt»fr. ittiM. Matt* 

[»*lfl98] 
[Ii*ifl99] 

[lS*Jf201] 
f II*JI202] 
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IF 



[0002] 

miz.T?4*yv uaam* ***** m*t*t) ***fcs 

[ 0003 ] 

■;yW<«Bi. ic«Wtfc«at*tf*»9t*<. l^^n^-b^- 
[0004] 

yy/?7<a*SBli. *T.y7^I£S2tti^XTv7^i£3T',fcvv xt-/7 
sWCIi • *9-y* 1 * 1 CfWfcWWSOT*. 
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uctors Internatmna i 1 QPA^cna-, o r> — — 



-^slnternatjona Ijl 986*5^1 37^14 A. Marklefc^fB 

¥ rSub-micron 1:1 Optical Lithography j fcEttSfiTHi 
[0005] 

^^^^ ^ftB^XrAfi. S*VyX(TTL) ^LT 

[0006] 

ni?:*' L **"^ ™*™>*™&m*tw£ till™ 
rS? S ^rt? 4 ^^ (NA) *w«ot. 
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[0007] 
[00083 

[0009] 

uf-^/u- xt-y -7-fevyufca«xir—>*- 7-feyyuto^Eg^iTJts 

[0010] 

B^^XTAT^^-y y h ■ (Mfc*-?-* fcjfefcT* Zbb 3:£A, Y 

■ mm>-?-9<ni& i t—r-v Mi. ffls^>x^rA<o«gc«aj««oa i 

THUB$tt& J: -5 ^MA-C2> 0 , *9-*v V • <9!fS2*-7'-y Mi. tt 

[0011] 

tg^ififctfr?-?*^ 1 *»J:tHS2tt*MBW-&£fc k . ««WMK>3^» 1 

^kimth^bt. imizmi^xmwmmfct&zbkz-tts. mwrm* » 

[0012] 
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*mm**mbti t . u raw wmmzmtimmv-m m 

Mi. *2«Ka»T«iaiSfl4J: 
[0013] 

[0014] 

w*-yistvjgm>v->*irtt*-yyh*iiti. m/w->\t astir 

e 

imm] 

[0015] 

«»*ij*T«ffll«£fc*«T***yT^^ (WR±:*y7*^fctS3) 
lV*7T?isX (mm± : *77*i^fc & § 3 ) <3ttK^*?AMfr**tr 

?* h >jvr?7 < ■ ^^mmm^^Atzmixmti. r^^/naat 

*^ fAtt > (TTL) tMiU+t/lT&l (TTR) UXy-^if ffig 

£fc**T**. JTROWCIi, *ISWJfcLT. TTL^fA^77^yt;p.yX 

(oas) tmrnxmrntz. ihw«»^ta*^-47* 

«p=S: fc-rafrtEft* t- A<0 J: 5 4 7coittili£flffl*s yXfA^ fc 

■fcro-fexiw (APC) yXfA^3^-^y H:i A ts > Hiit ^ 

[ 0016 ] 

mz, *>r?is7 ■ t?4*>y ■^-vb&£vmcow%i'XTJ>zirth%&v 

[0017] 

ot*. zcDT-7Mt, mmmmzwmvm^ywH mi * -?x? ■ n 

[0018] 

«5ff ?* fc / "^w^- * ****** ■ wiMbmntKimH 
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mti. zw-y\s~ asswoicijwuiotswv^vx- ^taplcj:otb« 

^j££*ii>. ISil^yX^XfAll W*.tt«*M=l/4. «JP»NA=0. 6, fe 
[0019] 

jg^fctt LT . fflKfc itf«UfiW>tiaKJ itW6r(4**|jETS 4 T ? fax- ? Srfiif*. 5 If 
[0020] 

fii^yXfAil 01 W*±i5^fc*-fVX^MAtf02OO{4a^46^-^M 1 i> 

(4 2 <X7c"CJ; ^ . oi *) H l <oxtj itXY^ifiiT* & 2 o<7Mfci£<o;frifl!tc©£ir 4 
*\ *WiXi}J:tXY^|6i«OM^J©5E-rSfl!J<0-7-^ m^h^xmtxhx^ 

«fW?Ti<s *<Od%2^PifeAtfPi*01fc*t. v-^tJitfPjtt. £«W 
<OICflW<^HIfcfflat*. WP?-?Pi*iJ:tfP|tt, fflfflWFkUT^-tiii: 

[0021] 

offiaswr?-? p 2 £ vx?<^a^^-?M 2 ±waa&;b-£U s$ofia&#>-? 

-?P,£7X?^a^^-?M 1 £fta£fclH-|><9fc, 2**>75>M>'1- • h*- 
AbfcilA'b' *mt&-m77J*>h -JL-'/bi^-t. t'-Abll 
cOSWx y b 3 0 T'&ftf LT T U X A 2 6 OR St*E 2 7 fc Wfr 3 . fcffi 2 7 14 1*- . 
Ab£»«»tiffi8W>-e-7P|^i:R»U £;M4^ii£0-^£t*-Ab 2 t LTW» 
•fS^X^ • v-^M'v.i&D. PiOflbWEflftSfi*. v-^M a «)±(ctt 

[00223 

%2TyA^y\~ ■ t'-Ab' (4, $5-3 lTRSftT, VkSbVyX- WfAPL 
*>R»»2 9fcto*3. ^KI*f§t4, t'-Ab" ir'JXA2 60*2R»*iB2 8K 

■r^B^t'-Ab' Sr»K<Ofia^>v-7P,A.kffi|6]'tS. 
t'-Ab" o&Stl&9-&£ t'-Ab" ,t tTvx^Ofig^^-^M^tSftfU, 
^fc^-^PiCOfbWBJfc&it*.. -r-^M^jliBtS t'-Ab" l^jatlWi. R*f 

§§ii' \z^xwmm.'&m>'&\ 3- ^Ei»i3*ii. 

[0023] 

J:?&tg^J4, 4o«)SMHffFP ll .. P llb . Pi..*»J:tfPi 1 i , C«IIW"* 
-e<oa*>2oP 1>b fcJ;i/Pi,d* i x^iS]^T7'f ^hfcKiRU »2oP,, 8 teii/ 

P, e 36«Y*|»IcOT9>f^>'HCJMW*. 2-oco^t& J fPi, b *Jit/P 1 , c f4s ^xtf 
16/imfc£«MfflW»MrU »«'«? : Pi > .*JJ:VP,.d«4Witfl7. 6Am&fc'<9 
HHFWJW*^*. S-SfrfrfSTO, ^tlf2 0 0x2 0 0//m&kOii£££LTJ:^. 
SHWfcO. l^miO'hS^T^^hOjE?!^ CO«Tv-^4iJ:t«fl»r* 
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[0024] 

-m77<(X>h -a^yMi, 2oo«JfliT§Lv^aBW)^^rAAS,fcJ:VAS 2 

B&^X-fAASjteVX? •«Mfitt>V-?M 2 *#V\ ffiK^XfAASjUt-? 

[0025] 
[0026] 

tmti. b*-A • *7'j >y^<i, *^57-i^{±¥5SB3ruXAT'ffl^LT«tv> 

b'-Abjfc LTVX^MAfcS*ft-|>. t*-Ab,tf£i^X- yXfiPL«L 

-f^^Mf^f-ya^ W*tfEW#ftttJ8imo 16 4 1 6 5*«E«§*ifcx^-s, 

mz&mt&k. "?-^P,««*<v-^M,t:E«(c-»t4J:d, vx? -v-j?M 2 
[0027] 

SKWfcaHtofflfrC* t*-AbfcJ:t/b 1 (±A/47U-h4^2igiSBrL. -e^3fc 
S*N4, ^l^fe*41tll«J6e-AbcoflBtefiriftIt«LT4 5* .1*1 
X\ A/4*ffljSLfch'-Ab,tt. h'-Abfc*fl/C9 0* EHgLfcffiJfcfrlSijfc^U 

Lfc t t-A b , itrnxsmr v XAtmmi . «*»«7 u xa* a /4 xi— 

[0028] 

ftB&46v-?M 2 £fflia-ri.h*-Ab 1 {i, 7'JXA1 1TR»U WitfSfe^ftR 

i*xy xai 2 £ j: ixmimgmm ls^mmtiz. zmmmt, mm 
ytvn-t-YX'hh. m&$m®cDiiim^ii, v-^M 2 ta«v-^p 2 ^t^ 
xo, »yxfA (h^h*) ££^x-?x? kmLkmzizmzit&KMzm 

[0029] 

Ml tf t'-A b , ^-g|5#£ f- A b a t 6aKWfciSifi«rr U XAfc if cd» 

®<0 t*-A • XT V y 9 1 4 * . 7 V XA 1 1 1 mm 1 3 OlBfcSjBt 4 i t £ 

. ^fj$^t*-A{4, A*!* 2tt<oi^yxi 5fcit/i 655rt*$-^LT, m^mm 

[0030] 

■?-^M 2 fcP 2 (cMLTJa±TlftHHtfe<Ot^C, V-^MitPzfcil^V-^M! 
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*aSSl 7^ 82 7 5#*»*U dtmMHCJ: 9«W**4W- 

- 7 h BMmmmiff 0457445 #fcg*«*LT v .* . 
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[0038] 
[0039] 

[0040] 
[0041] 

sags 5^iass^^ 

[0042] 
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x^&t^mzt&zktfx-zz. 

[0043] 
[0044] 

mi) 

X x -M.X r = 0 (1) 

[0045] 

Y w -M.Y r = 0 (2) 

[0046] 

[80] 

0z,H>-Pz.r= 0 (3) 
[0047] 

[0048] 

[0049] _ „ 

L*>L SSTM->^fAli 5o*»e*l**1-4£i:* l tf*U*. Ate. X B , 

[0050] 

m%m*yy%z<nm<v*>vtcvmit# : $:mi-z>zttfx-zh. 

[0051] 

tetb zbifx-tmi. **< 1 k ( 2 ) axv ( 3 ) tf^ot^< . tiTo^t.^ 

A^ISt I. £ k & . 
[0052] 
[SC4] 

M 2 .Z W -Z, -0 ( 4 ) 

[0053] 
[»5] 
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M>9xw-9x,-Q (5) 

[0054] 

M. <Py, W - <Py, r - 0 (6) 

[0055] 
[0056] 

f 1 2f ^ 9 ? f wt - AfcM *«^^««J:^T«w»^ 

[0057] 
[0058] 

LKSPVtmm^, yy h ^ T *MLX SPUlc^n ^St4T 
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[0059] 

*wmmxwRt&mmisZTi>coz<mmmmte. *ii=tfm&6 2 9 7 8 7 6 

[0060] 

Sina n = KX. C 7 ) 
P 

[0061] 

zzx-wt. m'm. p\$m-mx'hz>. 

[0062] 

[0063] 
[$C8] 

U n - f 1 • a„ (8) 

[0064] 

*. r'JXA7 2^TW-hc7)BiHffl^tl»-fc* t T#. dflfciOHe-NeW 

y hVtzMz 7$.&xmi-t h Z ItfX-t 5.^t«^x7 : Jim%&*7 x ^'ft^Sr* 
[0065] 

^yh'-A^m2»^«-c-{ii6]-ri»wT\ if7't--A*«cUc{gH;Su sworn* & 

[0066] 
[SC9] 



X n =f 2 . Jn (9) 
[0067] 
[0068] 
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t. mmv>T5j*>hmm, it:tf->xm&T7jx>h(vm$: mm 
-A«oaatj:r>Tifcj6§n4. <**ico*i % rasam-^ me 

< toil, ^jsss^/jN$ < $r 0 , ^ttjT-^ 4 7 5 -r * y hmm$ <%z 

[0069] 

a, + 1 . + 2 . + 3 zt'vmwrt'-Aizisax. x , Ew«a*»- 1 - 2 - 3 & 

t^t'-Atf&R LTML, IS2m{i+ 2i>J;tf- 2«<0^7'h*-A*%HLT»ja I 

^-A««*4ffiffc»»tiii:4^ft 4# bfcjVoT, 2-7*tli 77X« 
t v4 i-X<r><mc?)WlJ?6 x >y io&^Tfc & . 
[0070] 

. lXWt-Ab ( + 1 ) feiVb (-1) . 7«Wt-Ab ( + 7) fcil/b 

(-7) 1 *iv»o«»w^e-Ab (+i ) feit/b (-i ) . mtt5&zm- 

. 07?>mN:3fc. >>x. ^'8 0fc«t^8 0' Wx^'ftE 9^x -y SAoflfl 

7 y • ri,- hwE poiffltiitstsit t/t-Ab ( + 7) fcjtfb 

( - 7 ) «T*l*]«!r6lU 312 WVX • i^XrMZ^X 1 OOaBNfrf G 9e ±fcJR 
S«-*J:a«S«T**. *&, -9-7t'-Ab (+l)fc«fctfb (-i)tt MSf^ 
x-y^'8 2fej:^8 2' teJoTTtftfflteAMlU l^»W&?G 91 ±fc*Jlr*S 

[0071] 

H8«, v-^p.om. *»J:vu>x.s.^2 k L i isj:vL l «(DaeMB^ri/~hfc 

[0072] 

x «y v^Xi^fflfc J:^ x -y &%K«)ifUt0!>Kt4- 4 . 
[0073] 
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0, 191, 1 92&m?h. l9lj^7i/> TU-b0)®fflBi*l. HlOlil 
fi7^I> o4 9:TV-h0±iBfcTlIil:0>IH*>»BL ot07V-b 
19 2cO^(iffil9 2atffll9 2b^cOftiK{i. 3o<07>- bT'g&l.. 7V- 
hOlo, mitfTU-V 1 90fcL ffi^rP-hOftgfcteRtt^x-yiWSrlrt 

[0074] 

^t'-AWM^Offl^liPfciBiU fc'£07-W-bt*t>{il6]L^V^. 11 OTIi. ■9-7' 

CliO-fy h'-AttTP*- b 1 9 2<OH □ 2 0 0 * ffifiU Lfc#-aT3 fc*aflWlH:£ 
fc&n. tyt'-Arfct, mn^iScfcit/^oio^BBP^^T-b-hco^ti. flU 
^t'-AiliM^O- Lfc^oT-trt-Att^T. 3oc7) 

[0075] 

06£^-f± d 7*<7)-f 7t'-A£ f>^l>iPM&f-G 93 ~Gi 0 4 fc-*|£& 

fflffciki^Si. BStfgWWCtt. m2ffl^x-y^l2ffl^Y*|Jt^x 

ttt, ^2ifiW3ffl^x-yx-rW-h^7 r t'-AOSSS*c:SSt. S2«tf>7V- 

7*7?-?. «itfx^5-f^ite»-»'CRW;v-^TJ:v\ uwryt-ATtt. 4 

«*?JS»I£#U fl6<02oOtSWM±s H6tc*tidfc:i 7. 

44 4^mtV^«BWa36«tt»S*l4. 
[0076] 

[0077] 

mmmivomi'?-? p^+^izjEm^mx-m^h^x^ n 3 . «aj-t^ 

754 ^ V Y-S&ttk'tf. 5J5c9-ytf-A^fitffl-t4 fc 2 0 nmtiTt? fc £SE B ii 
[0078] 

ISBOWfc:. ««BT*6MBWW4. LT««T* **0HME. fcitfl^X- -> 
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tt. Tyjtyh ■ t-Aji, mmw&tzm oommizmi. mmzmi* 

7yA*yy ■ x.-.yh(D4<7)mmcom-0r. 7S7?^>h ■ -t7t'-Mi, *VT9 
[0079] 

&NA n li, TMz^XS-ttitlh. 
[0080] 
[&10] 



NA n =sin(N. XJ (10) 

p 

[0081] 

7<xv7"t-& t , mmmp = i6u max^mx =544 n m&rttmm* 

[0082] 

6. KSSiiJ.fct^tffita. MUfffiJjbliO. 2mmT'$>'9, UttfoTTV-hRGP?) 
[0083] 

®. MHfmmwmT7zi-v 9?im\,x t> «tn. mz^x-mtix 
^zmmmmai. ^x vimtefctmizt o i mx-z^mm^mmmth 

^x.yi^ftfc'Kc, fflnz&ittvx-yzj ■ ?\s-h*m-t&zkm&L\,\ mm 

[0084] 

3 3 nmfcJ;tA'5 3 2 nmfcff+S *y KttMfctfjMJTfc 4 £ fc tfpjlft 
Lfc. 55 (7) fcit** (8) *»69§fifcJ:3te. 754 ^>MS^^yh*-A$-fl||6i 
■Tift*. fcit/sTft^t'-Aan^X- ^T^L^^gp^^fflTfi^l-Sfia^ 

H»l»fi(633nm) 02&#\ WiJ0S2»* ( 532nm) <92&t3#«: 
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. at, mimm«mmzmwi 1 o~i 37am »k « 

[0085] 

» *HB#9 1 6 OfiflfiigSttb'-A ■ XT'J -y^^rf. £<9b*-A ■ X7'J -y^ti. 
He-NeV-W^JSlttftA,. «Utf 6 3 3 nm£WU 3&lfli3fcfrl*l£#1-6 
miT5^^>-f • t*-Abfc»t. iWt-AfcSKtatKfcfev-^PjfcaW. CIO 
b'-A • X7'J7^tti, ?&2&ftA 2 , W*.tf5 3 2nm*lrU HWR2fiK»<0l»t 
f*»fe**»279-f^Vb ■ b:-Ab 5 t>7JM"6. b'-Ab 6 te. b'- 
AbfciI^cofii3fc:fjl6]£1rU Lfc3&»-5Tb*-Ab 8 JiS«v-^Pi^J:RSrti. b'- 
Ab*iJ:tfb 5 «>±tf«is b'-A ■ xrU -jTHBcStfWU Lfc#->T£*l. 

A.Wb'-A^ 1 #cDb'- A i: ft"?-? P , izmZtlh i fc * { «iE$ilT V >4 . b'-A b 
fcj;l/b 5 {i. -?-?TRHLfctk Bl/b'-A ■ *T'J ■y*KJ;-»TaM3*i6. tti 

Mi^tlW^-M^b ■ b'-A£&U b'-A • XT'J -y^^tr, ««V 

ZVtith. #o^7hdi, yXfAL,, L 2 (L,' . L 2 ' K ->x 

,5,^. 7-u-hWEP (WEP' ) , fc <kt/09 ;£ fete-aW) 1 * x -y i/lTI/- h- . 
IffFRGP (RGP 1 ) JSh>fcO«aa»90~96 (90' ~96' ) 

. *5«fctf££7'JXA7 2 (7 2' ) *^LT5/-X-fAfclS^S*lfct-A&*1-4tt» 
Hi!g7 0 (7 0' ) fcftltft. 
[0086] 

01 3tt. 1t8fe&««Ob'-A • X7'U»/^16 0Srffiffl-ri)77-f^>'b 
O^il^O-^Sr^-t. £tf>t'-A • X7U >y^{±. fliftJ&gttb'- A##J7 U XA 2 1 
0. l/4feK7U-h2 1 lfcJ:U f RW§52 12S-[iil.. ftfc*****U ft (B 
jjHJ-f) *^*6b'-Ab 10 :kJ:t/b u iHdtre^U ? P t tfmfrth b'- A 

SrWC^r. t-Abufeitfbutt^tfiBfcfrfil*^*. Ill b'-A b 10 {±5OT 
2 1 5TRMLT. 7UXA2 1 Of3<Ofl3£!ggttb*-A#SlJJf 2 1 3(cAA>?. £tf>« 
{ib'-Ab 10 Sr^v-?P,^tRIWS. «?v-?YRStU gfcSBiffiHfcD* 
7t*-Afc^Siifc»lfiMi. l*Ob'-AiSb 15 T'*$ixl). b'-Ab 15 t±«2 1 3 

# 

[0087] 

gl2 b'-Ab 11 tSRStl§2 1 LTb*-A#§ij;i2 1 3fcl*]M\ dWibT-A 

*l/4»*ri/-h212^i:fiart-ft. k-Abnli, ZOTU-Y-iW&tht , 
^(7)rU-h<0 ; HrilT-RM12 1 2tioTR«L. Ur* t -?T2®i-CTl'->-2 1 1 
7U-b21 l£titt:b'-Ab 12 Ji, ^b'-Ab„<G«3fcfr|nJfc*f LT 9 
0- BKLfcflBIM****. b'-Ab 12 «. b'-A##JJI2 1 3 5»U. IS^v 
-^PitI']*r&itA ? T'#l>. l#<7)b'-A||b, 6 
X-m. Z<n\L-Miffil)\ l z\i-J±ft'®m2 1 35:jB§U &Kl/4jfcft7b- b£2 
BSffitT. ft»»fc«2 1 3T'K8tLT. ^x-y viJir/^aigs (01 3fcliH5HH* 
) oretaWHcM*»d. BjJttSfcJffll/C, 01 3tHiS»t-Ab I6 fcJ:^b, 7 l±^« 
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[0088] 

012,013 ommmx-ii. m 1 v yx ■ *,x r a l x \& . si 3 ic^-r j 3 1 h- 

A-^7-y-s'^2 16k»Fv-^P 1 fc^iat:sa^Sik4«Jff4U>. CixJi; ftft 
«#Jjft£*f4. RStLfctf-Afcli, B0ffl^»2^yX- /XfAL, (01 3 Will 
[0089] 

t\ »«aaw»^«4Ufc«i*. r?4*yy •^-•vh&ivmimm^mmxa 

[0090] 

t*-Ab 15 fcJ:lXb 17 <7)-^rtoV^T s 7UXA2 1 6 fc&2 UyX • y^fAL 2 <0 
[0091] 

xzw zcom. 2&v7't'-j>izmS:i-mmm*}z. z ^zmt^m^hitiz 

Hill b'+tt%W£Zfttm 0 . iix^Mff^l> i t irt* S . 

[0092] 
^. 

[0093] 
[0094] 
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mjyltyV ■ ^-vY\U^X'^<. *ffl!»ft^4 2 5 1 1 6 0 WBI8§^*T 
7 4 ^ y y ■ an -y h hmtl i #T'S & . 
[0095] 

S3S4 5 4 0 2 7 7^l:fa§fU:»yf • an-y b$r&ffl1-?»:fcT'£>l>. c\<?>± 

r^^^ybMtmt-^irri.^yr^^x ■ r^-M^h • jx^-yh£&]El-£a\ & 

m-yX • v-XrA*^t-?)li^ii^pa5r^x -y? U %!ktZ>fri> Lix&v^* 
S.£httZ>fci>4mzmiX^&. 36«r-7*;U • vx?fc*tl/tv;*.? • 

B^*-ri>^. #EH«tt&4 54027 7m,ztmwzmmmyv ■ v 

^a- .y Hi, *mmm5 1 4 4 3 6 3^fclEKS*U T-TVkbORStttV-*-?* 

rtfcRttfefit. *%mzs.z,*7T?isz.-TJ4*yv -3-~-vhi>. zngmizm 
itro. 3co^n^*-rsfii®offl^ra*^T'fc^. ^etcii. ^t-^koyjs 

OftStt, tJa^«i»W«T*6^O*g<0«BW*Bt. «ilf8>f (20 3 
. 2mm)^Hr«il0 2mm?t9 1 Lfc#-5T84 yf*KMH£fc**C*67 

d *$-c# 4 . iiUiES 1 4 «|5»«W»<»tH»8*i. £*Ui&l^ ■ '>^fA P 

ft»h*-Ati->Ti&WS#tSagiai**t, bOV-^fcifcWtiT^-f^lSftffa 

. Lfc**-3T*<0iSBi«i.tf2 5mmTfc6. #BaX*CSti, WI'S &ffiSiSf§]0 

tf. g«[A^«|cHPl^t2EI»t«:*i:»L<**. BQWO. 2 5T\ 1515 

^£§^fc*n:'££2o^:*7T:?->X • 7yA*yY ■ 3-->yh*tilRlt&Zktf 

X'%t>. 
[0096] 

*-ftt*«-*lill*%* fctfc. TvA * yh*Mtz£-t&-t*%3tffrfr&*o 
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ktm$.L\<\ 
[0097] 

**. ^fcOWTtt, i4M^v-^T'HIiffL^MiJ«l^[II^gctov^T ftffi& 

3K«»flrS2o<ottST«aj-riii:*JT'&i. -tons, iftd. T^^ynta^ 

b&m^hgmt&zt&v**:. xmizxzt. m^-^^y^ ■ mm^x 

hmmtzii, x V'i^m®x'nimiib^mm%&xv/£Kmwm%t-n 
&mmz±&3:y-m®&£uy&Mmmmm%t'mh. zim r 7 * 

®&Ltit£mi#>-?-7<7)&mi. mmmtixm-tzttfX'Zhmtz-$ti 

[0098] 

®7'a*x (W-CMP) SrHS&U^&h'^ -?x?mBUzi§Zlzmx>$>Z>Zt 

#mix»i. (T^s^AwmiaKAi-pvD) rn^xti. w -cm 

P tm*1*b-£X$mZtl& . Ltzifi^X. W-CMPfcw?fc, ^ftliA 1 -PVD i 

■ststmmzixrzw ) mi 5A^mi 5Di4. w-cmpm«4>££i; *>x-a_l 

*310, 3 12tJ±V3 14twr*-. H15BJ4, ^^f^f7^x 

-'no-****-. ?>^fyi3 1 8mmm3 i 6±, §4,tj»3 1 o 314 

rtfcl»S*l6. 01 5Cti. W-CMPJ5}lXf77g^x-AJSt, g 
15DI4, ^^-^AIS 205-)x-A«tIf u-^, *x-A*)*e>»#£ 
JKt. HI 5CfcJ;r/01 5DT^*lS«t3fcs BtUML «Utf3 2 2i3j:tf3 2 4 
WfflWM, i^4W-CMP«H<0fcftfcTyUS-'>A*3 2 6tJj:V3 2 

[0099] 

01 614, 3oco#|&£®ifr<fc8tf-* *M:ovvcw-CMPfc:J:->T8fc&**i.S7 

raw******?**. r-*ii. JaTT^fetciiwciHw-ii^fc. aas$*ut<* 
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[0100] 

< . Z <?>-m.X'7u yh+lk. *offl»Hl<OffiI'CHfn • Ty A X V MR»Cifr?< 
tta*. r-^J:<®£T'£ Ltc#~>x. mLnmmi^^)V<r>T 

y4 *>YWmbfe®£W&*m&Z*khZk\zi.*) . WfiLX. w-CMP«ffl*»4>4 

&T\ ^tii^ixSilRR[ll*f»:licc0i£7)J: 3 £H*fciM«-4 
[0101] 

US 3 HffiHL Sjl 5 0Sf<>:at5 7 Efflr<>dR*»i5>Ofi^ WTO 1 
£X$i*-£tyitZZLktz£*). w-CMPtcJ:&3M«ftlMb6*«^UfcAff'fi*i»*4t 

[0102] 

[iitii] 



Xprcd - -0.9399 x 3 + 0.6329 x 5 + 1 .307 x 7 , (11) 

[0103] 

zh\mTco~®£<\<o3&&bzmm£miz&'3< . 

[0104] 
[102] 

Xmeas(«) - C / « + X pred , (1 2) 

[0105] 
[0106] 

fc&**i*»»*JllIE'*-*fc*>, : FW5fifiMWt*£i:fcl«HS*i4o. 
[0107] 

{■^^-*^BW>jEilS£iiH**4£l:fc*tr. ;<0j: d&mfrSJi, W-CMP 
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[0108] 

CMPfcitfA l -PVDro*A(cJ:4§gf<olBffi£, 4mm%&isVay ■ n/ x - 

[0109] 

m6tftf>±ffi<90B4, «R<0*+ */P*»$>tf>flWR*H5g L fcffiR k k V > 
k <rk#-C#S. tWWrffifcUtffioH^tffi^Sifca^&s. fltf.tf 

Bfrjmsmim&tb. m<oAJvux-?, mm r mcc j s r-z-i/mj s r<g 

*/M£S*7-tr -y h j . r^f.^^ ; ^g^- 7 ^ , yh ^ r-tf* y Ma^ffij fe XX/ 

£ k £4 9 . *-~?>X£\ii]±.Zitl ZtffX'% h . 
[0110] 

^4*»*?irra88[<o«wfiHR-p*9, r $-^Tnj{i. 7*7^ *y bwfemzmm 
tMmftcDim&bitiKimwwmffi&x'. (aa^^ucfts^iEsis^u r 

*«3££<0#tJtT'*> 9 , r j J4, aajSfcttf* * x -J^Z -fc ••/ h ?* 0 

. r ^)iBj a, 8*e+w>x->'\A«k«iaaMi*koiawft*T*9, raot**** 

OHT'$>9, r**f-ir*;Hft»t7-b^hj (4. **mm&b£ IK 

imcowzmomx'h 9 . t±y* vnaisffij m.<n±y* v brnttzmm-? 

[0111] 
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EWRKRf-* ♦A'TWfl Urf-? £ . WlffO^x -^frh<rffi f8k tt»£*rt*4 - k # 
T#6. ^f-v^Offi^*. ja«r»^xW\fc***«>f^r*ik&»fe«)1Mli:tt** 

UC i "J « Z k ifiX'* I . «iSt<0lEl#T&^ 

asfe*»filtt«)'>x-AO¥*^i:*Jlffc»'ar4«^J: 9**v«*«*HM l 3 3 

uc mm^®&tt?&m<mi-v*>wftmftmz>zbhx'$h. znzi 

[0112] 
[0113] 

r«»6Wfffi*»8W"6 - k aT* § . o *»W*ffit J: 0 . fitftfty^f -Mi 

fl! fSSr mttzmklrh k *J8*£ k & . 
[0114] 

[0115] 

31-77^^ ■■ffiJKW>^rAOAS*ttfflLT. «*&*47-<7)ftSEfcfc-?-? 
feUiai-fiik^**. ? x - a • 7-fe V7* 'J ±C0fgtr?- ? k LTtt* K L 

mm)-?-?*?**. H2oti, s»*»3WftR-r4*». ««^js+w4 02*5^4 
947*4 0 6fc ±^4 os^k'ox^ 74 -mm*, (aa^^v-74 1 o#x* 7 

t»*a*it4. {fl3KW>"7-^4 1 OiUlM 1 2JJ. ?x-A*>***-.xfcasB*:L 
^ia. »vv*?547lB£tH^&fc»fc-^IH<fi s JS3it&. 4 1 0fci^4 1 2 
ft k'<7)&m.#> v - ? Officii . Xfc it/ Y*|tj k nftfit* WS*l«0<O7 7 4 ^ > V ffl 
ffl[«)W>-7-^4 10ti. 14fc±tf»2 h 4 

16^-TI.J:a-fe^ybft§tl4. H«fc, ffi«fc*r7-?4 12tt. m?-7-'v 
h4 18fc<tl/m2^-^-xh4 2 0^*-ri.J:3-fe^yH^ix4. **-*Sh4 
14.416. 4 18fc«ktf4 2 0ti. i««BW«t?l4E»f«KFT'Sb*. <RtT. fg? 
4 i4~4 2 0li(4ffl5^±ffi«itS : fT-J;v\ flitf, fiffl^ti. SJRifctt-toJit: 



(42) 



#12004-282017 (P2004-282017A) 



[0116] 

^T£fl£. • To***. ->x-A4 0 0li iftac7){iS&i67-y-£, 

*7T*v*i\> ■ @sm>i'XTj>.oAsmmw£#T. mm>~?—?<n*—yv 

0W~7-y h®?4 1 6#, X?y4 m4 1 S^frlW^TffiS^^rAOA 

S«aH^**»IW*J:d, *x-A4 0 0 fc, 

T->A*VY ■ V-&tf?—y«, hftF?4 1 6irt>EffiSt.Tmm-& (01 2fc#H) 

[0117] 

02 Hi, ?-y-y hm-4 1 6&t"<7)*&^£, *7T*5^* ■ fii^yXfAO 
*/M 2 3 A~4 2 3 GT'£j£L*:fl-^0IJ£^t\ *-y>y 1 60fttfffl«O 

X'b&Zttfftfrh. J:"3»»:of-+*;W)fi#li. ffl$tf-v*/WJ; OffiKSbyKvi. ft 

aBW>^TA<0 2OOfe*jl«t{coV^T, t77^fyt/^fitm-/XfAOAS 
^fflff*aU-C^-y-y b*g?4 1 6£>£&-f SISJ, 7ocO[3^M!t?-**/l^TflT\ 
®*£]RflM-4. ffiffi»ftv-^4 1 0fcJ:tf4 1 2(4, Z?-¥ y h ■ ffiKKtov-^ 
?)-M£i§tt-f4. ^*«£<ST'(i, fiHK*»v-?4 10*ttJBLT, ffiKfcftv- 

?4 1 oofiiai*«^t&. Httt:. *?*yHtztifzmm#>-?-?4 1 21*10*- 

y-'-vh^LT, tiflH*fev~?4 1 2<0fflf*«SEtS. £-fc^y h • flfltfcftv 
-?<o«»i, ffl«W>v-^rtt3fll, 4ffl4fcJ4f*ua±<04s^yh^trJ:aa: 
KLTiiV*. 02Ot^-rJ;3^2-O(7)-fe^>'M r t-fl»fir«^* , )V-^fcjDiT 

4£i:£!tftW:. 022J4, 7*-y-'-y h4 24, 426, 4 2 8fcJ:t/4 3 OfcfftS 

-y-'-yh4 2 2, 4 2 6, 4 2 8*JiV4 3 OlZ*tl?tl®yite?X%*) , bfg 
^■m^t^X-%h. *~>SM£P4 24. 4 26, 4 2 8tt*fl«lHtlf y-ft 
#U hffr? 4 3 0148$*^?- (EKW) *3Tt*. JKWrtyf-14 i| 

4<0#at^SS^t5«fcl^fto^ffl^TI4, EttfJS^ 4 2 4,426,4 2 8T14 1 6 
• 0/xm, 0tfTf§^4 3OT"{417. 6 wmTJfe&ifcdWJL^. i<^ifiB»Ti4 
#*-v*-y h 4 2 4 , 4 2 6 fcj: 4 2 ZKWshmm&tth 4 3 SliRt l» £ t # 
0R<4\ ?-^vb4 24fc4l/4 2 6*>4tf4 2 8(4, Wt*Wfi9»XWL 

i-mmmmim^b^hidmLxh^. (&±?^ zna^mm^r 
?-y-yV424tK %3®wmm^mwmmcmx-*>&k? , aa^v 

-7422 *«SRr 4 £ fc 5 EKradR*Sftfc*-ft 4 3 * -y-' -y h 4 2 6 £31 
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mL. m7mmzm.?i£? 1*4 2 8&sijR-rsc: ttf-es s. 

[0118] 

ia2 3A*^H2 3D{i, mm-^-ummmmx-hh . 122 3 At*. w>mL 
^mmmi^i-m^mwf^m-t^. H2 3B(i, H2 3Aoa^t&^T- 

h. ^<7)Tttfflji^^i^ 02 3AT«U:««4 3 2. 4 3 4*3 £tf4 3 6 1 Kg 

mtc*iSf$^i>. 02 3c(±. rmmmz 3 bo2o^^-c{±^< 3oogu#* 

-T. 16. OumCOm L <?))§£. Tffi-b^>h4 32, 434, 4 3 6fc ±tfll$4 3 
8° 4 4 0^rk'^T* i '?-nmi6. O/xmtM. B23B, 02 3 CfcJ:tf02 3 D 

[0119] 

§.02 3Ati:, 16. OumWv+tt-t&^-X- H 
23B, 02 3Cfc [ J:t/-'02 3Dia, <HWtfl^<OWC**. «N)t'lt»U^- 

[0120] 

^77*;/^ • yXfA OAS com»^i*:t'^ S^V-^ 4 

fi^4fifet6. {Jffi&^-?4 2 2£lll«t&fc, *-*Sf4 2 4 

,426,4 2 8fc±t/4 3 0*tl?iXX-A^<Ffe/imm*W&thZttfX'% h . 

«5Mfcft?fc» ?-^yM2*>'5&ltfM i & J ffc, b4 2 8tf3&3$ltt8^: : 5r 

SiSSiRU:*^ »BH#«is *-yyb4 24fr£l44atf**/W^*HS**>*. 
^ _y , v y 4 2 6 frh 12 5 */U0», 9 ~? "J h 4 2 8 *> £12 3 *;K0# * 
«fflL'TA#=flrlS**K»tfc. 0l6A>£>0l9£StT-*«2, icoi dftftS&ft 
CL<O^-C*PILfet><0fJ)l). 01 6A>£01 9T'^L/iT-:?f2, 

[0121] 

H2 0OffiaraW>v-?4 1 0*3j:t/4 1 2li, #5:4 

mitt&koMmtiKf—y-v ht<m&££mtxwmuz. mwmtMim 
KhMmm&t&xo. ?-y->himiRbxi>^\ mi&. mwmctm 
mx\ twm&^T'u x<^\tk^m i hhimx'^fhmm^m^-fh9 
-y<v hSr, *9-Vt y • mm>~?-?fc%#>hzttfx-%h. mu$. emm?" 

9-y\z. ^$izm&<n®®i*ffl&t&-t7>s9-y*&WXl>£^. 02 4t2, 0«f 
ftW^k^W-y&StofiWinit. (H2 6Ct,#88. ) Witf. 023A 
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vTrnm 3 2 *m lt . 02 6 c izm^iz^tm4 a 2 mmz <i t m% 

l . WWof^ *«)±W«tfc:3 fet j; < s«-*-fi ± ^ 3 h 4 4 2 ^ 
«^<@£gliR-r^ S . 02 4 fc^Tftffiiili. W- C M PTo-fexorffl 

TS>£fc;t;c.£>;h.£>. 02 3^^Sfffl0t\ Tfiffi^^^5t«-r^cot^>^xy 

fr^t^t mm*-yvh<Piz, myn-tx^mmz^ti *^ 

[0122] 

«**-*Sh«>I»fci, ^MMt^-y-yhS-ffifflLT. fflKW>v-^fflBoifce & 

v*znmizm?2>z. mm n>?-y-> b ■ mm^-tmi mi 

isattzKti. mif-y-vymmt. rotxizmzKimmfeix^zv w,2 

-th. m%mmzm%?-y>yhm\i. *-yvh<omBmtrm±.tzi>iwa* 
*+&*~yvhTi>&. mm. *<v\zmmm%z>mzh^xi>^ 
hcom^mmit. -mmmmmmvit. vy+mzim-vxw ?-y>> b 
vm. m.<m\,zttLx\mn~<7)m.tzhhv>x\ m*-y~, bmirlm^zm 
mzM%?&zttfX'%z. itztf~>x, *-?>yhm*%mfrti>cr)mit mt 
Mi£M*>i>ycomttx.7-izMixmBX'%\\ 

[0123] 

mmtmmcr>mi?~y>y bcomiz. mt-y? h<7)±.ttd±Tiz&m-&T7 

■ <LhHW*ifcT*6. mfi*-yvh<r>±£ 

miztit:m?-y-y mowh. vx-^mfr^mwrnimztzmmx-hz, 
ztiizxix. 3t*qHR*a»L. Tmmizmmix, mumxu^mt-yy 
h±.*>T54*yh*TmwiztiK*t. mvt-y-> boTizmwztiKm? 
-y<vh<mt. *m*m&ci>&. mw-uzmmztitiTyj * y h ^ cr)mm 

[ 0124 ] 

woxmnrrc* »i*-*sm*. mm&tzmtzmi. u^xmrnm 

*#<&l>£,!:i&<9, ^-y» h*qftlHU:< flffjtHT, CMP& S^jM 

o 

[0125] 

mvmmmx'ii, b ■ ®mk*b~?-?*mix ?-y> y htt-tt*- 

mucmmthti. ££T«itw-va*9«ju M2ut. /v-vata** 
'w->bmm$tis mmf-y*? b ■ omm-v-tvm ?~y> y bmm 
*. mi<ww->*tsiww-->bim-thb. zti\i7?4x>b ■ tyy-x-m 

s-JK-r. z<n&z<r&9>-yv b ■ i—rvmtiii. T?4*>b ■ ?~y 
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[0126] 

rdmA^^mom^i:. mwwzw\-com3mzi>mthzk¥X'Z . 

•y h • h • V-^Kffiffl-t&ChtfT^I.. -Ic7£«.$lTii, 

9#. tva*vy ■ ?-y-vbtf3>??h • *-)i>ttzim<7)?>\'-y°x'ffimzii. 
^.mijaxif^m&tmmx'hhm^. zw-y-y vmm^m.imLxm 
%.-tz>zttfX'Zz>. %&&£v®m.i,zm$&T7'<xyh ■ t—y-vvmw. 

W&Wi 02/052350A1 X'TfiZtl. ZtHi^MzX 0^** { *BB*ffl#tfi^a*tl 
l>. ttMWmt&O 22531766^ #!$U Zco-kft&te^MZk O^iSISt 
m&&£ti&. Ztit>cr>mfeX-&, %jH&fdm%.&Z*y-t>vhizlt:VtBX\ m& 

■fx^ttdmm.^mtai. 7<-v*>y? -^-rxmrn-rh, 

[0127] 

t&ztmmizzh. mm. 3*0^^^^;^. zf-y-yy ■ &.wm-?- 
%him*m%.Ltz%&, <r<7)?g3-fey9-$\ ^mm>^-9cr>m^zmmm^ 

^blZ'fcthZbtfX'ti,. ft\<r)WX'\$, 2#<£&aj3§^*/M^ ra-bX^ftliffiS 

'm-?—?izmm<. ftizft^b^LKQ.w.x'-femmgzmfeth. ^m? 

•b-yMi, mftJEttdf?>v1-y7X'msE-t&Z.l:tfX'$&. fflnmxii. 2*0«ltB 

m^^ivtK ®fe7vtzx'immv-?<o&sm&z®%my-t»/hzmi. z 
m?**/ Mi, mm%.Tu-bxt,z-o^x®.iE't&zbtfX'£&. ®jEiti*y±-?h 
z&mix, \r><7)*yvfrhm<r>*yv^<mwi$f. ttMrn^mmi-^^in 

[0128] 

^fflcw^ti^u. ■ mimi-mw-y-y Mi. r 

fl!!WD-(rxm:-oT^ai$fil.fl!!0^-y7h$r^TtJ;V\ * 

iz^xwffiitt&zttfx'tf, mum z ¥-*±j£itt77*i'T)i> ■ {aa^xxr 
j*i5£x//ttdm(omfei'ZT£.izmLx\->xi>£\,\ mm, &9-y>yY 
mt& tzMzms-tixy?* yimv-Mz x. -> x<r>muzm ix t «k w 

[0129] 

s-rs. i^Uctat. jhewu aft. r^^yh • tywmz&ixmR.tft 

m%itZ>Zbl,z£t)m!$.iZtl&. *<m&. l22 5T«lB&W(cll7i?rSJ:?fc, glfflJUl 
^V'f F«*5 0 0#£t4. 794 XVh ■ -bym. Sll bT-yf-J: 

•y b • fig^a6v-27CT)-^TS>l.. 2o^?-yy b£ffl*£;btfT<£fflU 

{aa^^v-^tov^TioofiLasr^-ri.. *2£'5ry4Ffi*502& mifi-§- 

9Tli. 16. OjumOb^S^rri-SSlt&^fccfcin 7. 6 *tni<7)b--y?-£:frt.2,§l 
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2m-mm?*>izttfmLx\*. z<r>®%. m\t. 1 6. o^m^i i 

iM*Jk axifn. 6um<nm-<niQV-i9)V&\ l zm-'m-&. zw?->tf 

£fc 8 8 m<?)ML<W&mitfb&tlh *-XX\i. ±4 4u mX$> & 
[0130] 

[0131] 

afcSTffi-te^.xyML 4fcJ4BI2 4k:WLTliaLfcJ:a«rJ«r&7 , D-fex • -fe^ 

y mk***4 %m-m%tsz t ft?* i . B2 6A*5j:DEB2 6Btt. m^mn 

m2^*7Xf. ffla^i6V-^6 00«4^O^-y-yh6 0 2, 604. 606*31 
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